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1.2 Outline ond dimensions.- See Figure 1 herein. (TO-5)
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MiL-5-19500,/207 C{EL)

2. APPLICABLE DOCUMENTS

2.1 The foliowing documents, of the issue in effect on date of invitation for bids or
request for proposal, form a part of this specification to the extent specified herein:

CPECIEICATIONS
SQTL\Ih 1IN/ IV WD
MILITARY
MiL-5-19500 Semiconductor Devices, General Specification For
CTAANINADNC
JIANVARV Y
MILITARY
MIL-STD-202 Test Methods For Electronic and Electrical
Component Parts
MiL-STD-750 Test Methods For Semiconductor Devices
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os directed by the contracting officer, Both the title and number or symbol should be stipulated

3. REQUIREMENTS

3.1 Requirements.~ Requirements for the transistors shall be in accordance with Specifica=
tion MiL-5-19500 and as otherwise specified herein.

B- 3,3 Design and construction.- The transistor shall be of the design, construction, and
physical dimensions specified on Figure 1. (See 3,3.2 herein.)




MIL-5-19500/207C(EL)

3.3.1 Terminal arrangement.- The terminal arrangement on the transistor shall be as
indicated in Figure 1.
@-
B. 3,3.2 Terminal-lead length.- Terminal-lead length(s) other than that specified in

Figure 1 may be furnished under contract or order (see 6.3 herein) when the devices covered
herein are reqmred directly for particular equipment-circuit installation or for automatic-
assembly-technique programs. Where such longer leads are required and provided, it shall not
be construed as affecting adversely the Qualified-product status of the device, or applicable

JAN marking.

®- 3.3.3 Operating position.- The transistor shall be capable of proper operation in any

............ g p
position.

3.4 Performance characteristics.~ The transistor performance characteristics shall be as
specified in Tables I, I, and Tl herein. Except where specifically differentiated for respective
transistor types (see 1.3, 1.4, and Tables I, Il in), the performance requirements,

equally to all transistor types covered

3.5 Marking.- Except as otherwise specified herein, markmg shall be in accordance with
Specification MIL-S-19500. If any specuficaﬂon-requ:remenfs waiver has been granted, the:
product -identification marking shall consist of the c|ossnf|cahon type designation only. The
‘manufacturer's identification' and ‘country or origin' may, at option of the manufacturer, be
omitted from being marked directly on the semiconductor device coverdd herein. (See 3.3.2 and
4,3.4 herein.)

4. QUALITY ASSURANCE PROVISIONS

4.1 General.- Except as otherwise specified herein, the responsibility for ms[‘)ectlon,
f

general procedures for acceptance, classification of inspection, and inspection conditions and
mathade ~f tact chall he in accardance “H’!" Snecification MIL-S=19500 ()nn“h/ Accur nce

MIGIIIUWS Ul IT91 SIS WO Il Uwwwiwuwiiwe v 3 {3

Provisions.

4.1.1 Procedure for lots held more than 1 year.- The requirements in Specification
MIL-S-19500, paragraph 4.2, applicable fo "lofs held more than 6 months" shall apply, here-

with, only to lots held more than | year.

ioavae vivvvy hAAARD AR Al M rance

A0 NN xf N o a % _gr Qualification and Quality Conformance
ek \XULIHINILCUNIVUINI UV ubbcplullbc l"bpcbl'uflt- \xuullllbullu[' UNu  \WwWu U'll WOIMMOINnunGe
inspection"shall be in accordance with Specification MIL-5-19500, Qu lit y As ance Provisions,

and as otherwise sogcified herein (see 4. 2 2 herein). Groups A, B, and C mspectign shall
consist of the exominations and tests specified in chlel Il and I, respectively, herein.
Quality Conformance inspection shall include inspection of Preparation for Delivery (see 5.1 herein).

4.2.1 Specified LTPD for subgroups.~ The LTPD specified for a subgroup in Table 1, I, and
i1l herein shall apply for all of the tests, combined, in the subgroup.
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4,2.3 Group C testing.~ Unless otherwise specified, Group C tests shall be performed
VUSRS DAY I R | LLA--..‘L... mm e lat avary A manthe (o Tohla I havain ¥ Tha
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aanbractar chall  thrauahout the course of a contract or order. nermit the Government renresenta
LV VIV ol HuUwyinswe 15 WAWWiow Wi W wwiitawws wi . ~s§ r> S’ L A1} L ARt A R A
tinize all test dota ond findings covering manufacturer's test program on Group C

characteristies and parameters for the producf concerned, Upon determination by the Govern-
ment inspector (in advance of Group C, 6-month, test results) that Group C parometers are not
being adequately met, the Government inspector may require lot-by-lot inspection, normally
for a minimum of 3 consective lots, to be performed for required Group C tests,

4,2.4 Disposition of sample units.~ Sample units that have been subjected to Group B,
c. ! U, T RS Iy PP T | PR NI DIy & g U | AP evy Yppat SP T P Carnmla 1iatee
2uDbgroup £,4, aQnd o TesIs snaii nor pe ugitverceu oOn e Lonirucy OF ojuer. Jampis unin
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and all Group C tests, (these tests to be considered non-destructive) may be delivered on the

contract or order provided that, after Group B inspection is terminated, those sample units are
subjected to and pass Group A inspection. Defective units from any somple group that may
have passed group inspection shall not be delivered on the contract or order until the defect(s)
has been remedied to the satisfaction of the Government,

4,3 Particulor examination and test requirements, -

4 31

|
ments shall be per
mechanical or envnronmental test(s), in accordance with the following hme—deloy limitations:

(a) For Qualification inspection: within 24 hours.

(b) For Quality Conformance inspection: within 96 hours; however, at discretion of
the Gov ﬁ“léﬁf inspector, a more protracted interval may be allowed.
4,3.2 Shock.- The shock testing apparatus shall be capable of providing shock pulses

of the specified peak acceleration, woveform, and pulse duration to the body of the device.
The occeleration pulse, as determined from the unfiltered output of a transducer with a natural
frequency greater than 10,000 cycles per second, shall be a half-sine waveform with an allow-
able distortion not greater than * 20 percent of the specified peak acceleration, The pulse
duration shall be measured between the points at 10 percent of the peak acceleration during rise
and af 10 per cent of the peak acceleration during decay. Absolute tolerance of the pulse

curcmon Snull D= S ou percem or fne spec.utled ':llUI'UlIOﬂ-

4.3.5 Machonical Agmgge resulting from tests.~ Exgent for intentionally dr—\fnrmmn
mutilating, or dismembering mechanical-stress tests to whnch samples are subjected, fhere shall
be no evidence of mechanical damege to any sample unit as a result of any of the Groups A, B,

or C tests,

4,3.4 Marking legibility.~ Marking shall be legible before and after aii tests.,




Table 1. Group A inspection.

MIL-S-19500/207C(EL)

Test Method per Examination or test Conditions LTPD Symbol Limits  Unit
MIL-STD-750 Vv - Min Max
Subgroup | i0
2071 Visual and mechanical — - e e -
examination
Subgroup 2 5
3036 Collector-base cutoff Bias Cond. D
current:
ALY demA ALY AAY (V4 = A LLS 2 - A 8
2N1479, 2N1481 Vep= 30 Vde i - 5 uAdc
IN1480, 2N1482 Vp= 50 Vde IS0 s 5 uAde
3061 Emitter-base cutoff Bias Cond, D i ~=~ 10 uAdc
current Vo= 12 Vdc £8O
[ = o]
3011 Collector-emitter Bias Cond, D
breakdown voltage: |C= 50 mAdc
2N1479, 2N1481 BVCEO 40 --- Vdc
2N1480, 2N1482 B‘v’CEO 55 --- Vde
3011 Collector-emitter Bias Cond, A
breakdown voltage, I~ = 0.25 mAdc
emitter-to-base \);:n = 1,5 Vde
reversed biased:
2N1479, 2N148] BVepx 60  --- Vde
2N1480, 2IN1482 BvV 100 =--- Vdc

BV CEX



MIL-5-19500/207C(EL)

Table I, Group A inspection.-(Cont'd)

Test Method per Examination or test Conditions LTPD Symbol Limits  Unit
MIL-STD-750 1 ' ' 77 Min Max
Subgroup 3 5
3076 Static forward-current |(.= 200 mAdc
transfer ratio: Vg = 4 Vde
AN ATIO AN doNn 1 AN 2~
2N1479, 2N1430 hrE 20 460 ==
ANITARY  9N11489 L ac  1an
LIN 1YV Y 4 et R ITUL "FE oOJ [RV]¢) - - -
- 3071 Collector-emitter |C= 200 mAdc
saturation voltage:
2N1479, 2N1480 'B = 20 mAde Vcglsat) === 0.75 Vdc
3066 Base-to~emitter Test Cond, B VBE = 1,5 Vdc
voltage i~ = 200 mAdc
VCE = 4 ‘V'dIC
Subgroup 4 5
Peiustad. Aivded wSNSNEY
3301 Small-signal l~ =5 mAdc fob 800 --- KHz
short-circuit \'CB = 28 Vde
forward-current ’
transfer-ratio
cutoff frequency
3251 Total switching time Rc = 59 ohms (tont - 25  usec
VCC =12 Vdc ioff

1/

~ See 3.4 herein.




/ MIL-5-19500,/207C(EL)
Toble Il. Group B inspection.
Test Method per » ~ Examination or test Conditions ~  LTPD Symbol Limits Unit
MIL-STD-750 A7 in_Max
Subgroup 1 20
2066 Physical dimensions -— —- el LR
Subgroup 2 10
B- 2026 Solderability Onmit aging - ——— ——— ——
1051 Temperature cycling Test Cond, C —— ——— - -
10 cycles
1056 Therma! shock Test Cond. A === === e== ===
{rlace etrain)
w'ue’ ahp ul'll
2/ Sea! (leak rate) Test Cond. C, - - 107 atm
procedure l1; cc/sec
Test Cond. A
for gross leaks
1021 Moisture resistance - -— ——— —.—— ———
End-point tests:
3036 Collector-base Bias Cond. D
cutoff current:
2Nl480l 2N1482 VCB = 50 Vde lCBO - 5 vAdc
3076 Static forward-current IC = 200 mAdc
fransfer ratio: Vg = 4 Vde
2N1479, 2N1480 hFE ‘20 60 -
2N1481, 2N1482 heg 35 100 ~--



MIL-5-19500/207 C(EL)

Table Il. Group B inspection=(Cont'd)

Tost Mothod per Examination or test Conditions LTPD Symbol  Limits  Unit
MIL-STD-750 v Min Max
Subgroup 3 10
2016 Shock 3/
“Non-operating - ——— m— ——
G = 500
5 blows of 1.0 msec
ea. in orientations
X1, Y1, Y2, Z]
(total = 20 blows)
2046 Vibration fatigue Non-operating - ——— m—— ———
2056 Vibration, variable -— -— el I
frequency
2006 Constant acceleration 10,000G ——— e mom w—
(centrifugal) Onentahons X1, Yi,
Y2,
End-point tests:
“Some as for Subgroup 2 qbove
Subgroup 4 20
t@— 2036 Terminal strength Test Cond. E —- - m—— -
(lead faﬂgue?
End-point tests:
Same os for Subgroup 2 above
Subgroup 5. 20
1041 Salt atmosphere (corrosion) --- -— c—e e me-
End-point tests:
Same as for vagrou/p 2 cbove
Subgroup 6 4 +5° ¢
5/ High-temperature Ty = +175° _go 15
- operation:
3036 Collector-base Bios Cond, D
cutoff current:
2N1480, 2N1482 VCB—SO Vde lcpgo - 0.75 mAdc
8

IDw»Aiant RO _NANNO_ 2N
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/4
/Mecsuremanf(s) shall be made of
=< e 4 ~n A2 . :
See 4,2.2 herein.

MIL-5-19500/207C(EL)
Toble I; Group B inspection-(Cont'd)
Test Method per Exd}ﬁinaﬁc_)n or test - Conditions LTPD Symbol Limits  Unit
MIL-STD-750 174 Min Max
Subgroup 6 < (Cont'd) .
5/ Low-temperature Tp= -55°%0e C
- operation:
3076 Static forward= ic = 200 mAde
current tronsfer ratior Voo = 4 Vde
VCE - & VUC
2N1479, 2N1480 i‘FE 0 o=
2N1481, 2N1482 hFE V7 == e
Subgroup 7 10
1031 High-temperature life Tstg = +200°C
(non-operating) t ="340 hours
_9/
End-point tests:
3036 Collector-base Bias Cond. D
cutott current:
2N1479, 2N148] Vep = 30 Vde icpo - 10 wAde
2N 1480, 2N1482 VCB— 50 Vdc iCBO - 30 vAdc
3074 Static forward-current I~ = 200 mAdc
transfer ratio: Veg = 4 Vde
2N1479, 2N1480 heg 15 75 -—
2N1481, 2N1482 BFE 25 125 ===
Subgroup 8 10
1026 Steady-state Ta= +25°C —— —— e -
operation life: Ve = 28 Vde
ce e
Pr=1.0W
t = 340 hours
&/
End-point tests:
Same os for Subgroup 7 cbove
v 2/
See 3.4 and 4.3.1 herein. Per Method 112 in Standard MIL~STD~20Z,
Yy 4/'
See 4.3.2 herein. For Inls JUDgroup, r'ﬁc SGIY Plc unlts auu|vw ?0 !" “"“"
Temn. Oper. test shall be permitted to return to ond be

stobf:zed at room ambient temperature prior to their being

sub]ected to the Low-Temp. Oper, tesi.

uilibrium hos been reached at the temperature specified.

(e}
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Table | roup C inspection, =
Test Method per Examination or test Conditions Symbol Limit Unit
MIL-STD-750 2/ Min Max
" Subgroup 1 )
1001 Barometric pressure,reduced Pressure—8i2 mmHg - ——— mme .
{altitude operation): Normal mouniing
t = 1 minute, minimum
Measurement durin
3036 Collector-to-base Bias Cond, D
cutoff current:
2N1479, 2N148i V= 60 Vde ICBO -=-= 100 vAdc
2N1480, 2N1482 VCB= 100 Vdc lCBO === 100 uAdc
&_ 315 Thermal resistance - gJ —- 35 gy
(junction-to-case) ~C
Subgroup 2 A=
103i High-temperature life 'l'f =+200°C - T
: {non-operating) t = 1000 hours
3
End-point tests:
3036 Collector—base Bias Cond. D
cutoff current:
2N1479, 2N1481 Vep=30 Vde lrnm === 10 vAdc
2N1480, 2N1482 V=50 Vde Icko === 10 uAdc
3076 Static forward-current ;—200 mAdc
transfer rotio: =4 Vde
2N1479, 2N1480 hFE 5 75 -
2N1481, 2N1482 hFE 25 125 -
10

e —
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Table Hl. Group C inspection.-‘-/ ~(Cont'd)

Test Method per Examination or test Conditions LTPD Symbol __ Limits Unlt
MIL-STD-750 2/ in_Max
Subgroup 3 =10
1026 Steady-state Tp= +25°C ——— . wow -
operation life V= 28 Vde
PT =1.0W
t = 1000 hrs
Y
End-point tests
Same as for
Subgroup 2 above
Subgroup 4 10
+5° Cc
]026 Stead)"s’o'e Tc= +‘25°_00 e - -—— -
operation life: Vcg= 24 Vdc
Pr=2.15W
With heat sink
t = 250 hours
- End-point tests:
Same as for
Subgroup 2 above
v
Periodicity: See 4.2.3 herein,
2/ 3/

" See 3.4 and 4.3.1 herein.

~ See 4,2,2 herein,

1



SEATING PLANE—\\'
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H 0071, ISMM)RAD ’
MAX -
DIMENSIONS |
ﬁ‘-’”‘ INCHES MILLIME TERS E
TMIN | MAX | MIN | MAX | §

Al sl a70les | oo

B | 305 | .335 | 7.75 | 8.51

C | 240 | _.260 | 6.10 | 6.60

D | 1.fo0 | 1.750 | 3.61 | 445 |9
E | 016 ] 021 | AT | .53 {29
F_ | 006 | 01 | 41 | .48 [3,9]
G| J00 | ——=| 254 | ~—==[4
H| —-= [ === | === -—=15§
J 1 0 [ 045 | 74 | 104 |8
K | 028 634, 71 | 56

L | 009 | %5 | .23 | 3.8

B_| 3414 Nom 3,59 Nom | 6
N 6

0707 Nom | 1.80 Nom

NOTLS:

Hetric equivolents (1o the ncarest .01 mm) ore given for general Information only
ond ore based upon 1 inch = 25.4 nm,

Meacured In the zone lnevaml 250 {6.35 mm) from the seating nlona.

Heasured in the 2one 050 (1,27 mm) ond 250 (6,35 mm) from ﬂ;;"s:t:a!lng plone,
Vorictions on Dim B in this zone shall not exceed 010 (,25 mm),
Outline in this zone is not controlled.

"When mcasvred in o gaging plane ,054 4,001 (1,37 mm +,03 m) below the seoﬂng plonc

ande 2hia 1_
v! 3!‘39 =luual stor mox duu ! d .nuu” ud "Il!!lll .997 ‘.!3 mm' o lh!ﬂl jive IDCU"U" IBIOHVE

to ¢ moximum width tob., SmaMer dio lcads shall foll within the outline of the mox die

leod tolerance,
Collector internally connected to case.

Moosured from the maximum dlameter of the ocluol device,
Ail 3 icods,
Figure 1, Ovutline and dimensions,
12
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5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery.~ Preparation for delivery, and the inspection of

preparation for delivery, shall be in accordance with Specification MIL-5-19500.

TES
2 % NY_o_ TL. —oa.. .. b. A 0 o C___ 100 _at... AAIl _C_ ENN H a follafomm
6.1 Notes.- The notes included in Specification MIL=5=19500C, with the following
. - .
ons or exceptions, are gpplicable to this document.

b
N
>

pplication guidance.=-

a. The revised requirements in this document issue do not impair ready, bilateral

6.4 Qualification.~

replaceability between the transistor covered herein and the transistors,
respectively, as covered in the previous issue(s) of this document.

- . 1 [ I [ R S
o insure proper CerU“’ app“cdflon, parncular arrenrlon snovia e gi

deee et b el mt T UPNY'S Jpiivn ~—— [N JINHPEN
Olffﬁl’el’"lug VOIIng'"QﬂU'LUI’[ﬁHl ruquu t:lllcllla, lufllls), Ul|d pei fUl munve
characteristics pertinent to the individua! transistor types covered herein,

am

Terminal-lead length (if other than as show. in Fig. 1 herein): See 3.3.2 herein.

only for such products as have, prior to the time set for opening of bids, been tested

and opproved for inclusion in Qualified Products List (QPL)-19500, whether or not such
products have actuaily been so listed by that date. information pertaining to quaiifica-
tion of Products covered by this specification shouid be requesied from the Commcnnding

~ oo
oenerat, U.

6.5 Changes from previous issue.- The margins of this document are marked with an

< A et . o~ T ARl NM__ I ____ . ATIND a1 _al_
e f‘\rmy cliecwonics vwommana, rorr mMonmouin, IVBW Jersey UIIUO, UlIeHHDIl
AA_D :
INVT Lo

osterisk to indicate where changes (additions, modifications, corrections, deletions) from

the previous issue were made. This was done as a convenience only and the Government

assumes no liability whatsoever for any inaccuracies in these notations, Bidders and

contractors are cautioned to evaiuate the requirements of this document based on the entire
content irrespective of the marginai notations and reiationship to the iasi previous issve.

Project No. 5961-4083
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With respect to products requiring qua|ificoﬁon, awards will be made
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Form Approved

SPECIFICATION ANALYSIS SHEET Budget Bureau No. 119-R004
INSTRUCTIONS
This sheet is to be filled out by personnel either Government or contractor, involved in the use of the specification in pro-
curement of producis for ultimale use by the Department of Defense. This sheet is provided for obtaining information on
the use of this specification which will insure that suitable products can be procured with a minimum amount of delay and

at the least cost, Com.ents and the return of this form will be appreciated. Fold on lines on reverse side, staple in
corner, and send to preparing activity.

SPECIFICATION

ORGANIZATION CITY AND STATE

CONTRACT NO. QUANTITY OF ITEMS PROCURED DOLLAR AMOUNT

$

MATERIAL PROCURED UNDER A

T 1 OIRECT GOVERNMENT CONTRACT {T]) suecoNTRACT

2¥ PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCURE-
A

, HAS A
SE?
. GIVE PARAGRAPH NUMBER AND WORDING.

1
MENTU

8. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

Z. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED 10O RIGID

3.15 THE SPECIFICATION RESTRICTIVE?

‘ YES INO IF ""YES'', IN WHAT WAY?

4. REMARKS (Attach any pertinent data which may be of use in improving this specilication. If there are additional
papers, attach to form and place both in an envelope addressed to preparing activity)

SUBMITTED BY (Printed or typed name and activity) DATE

D D 1 Z%F;Mul 4 2 6 ) ESC-FM 2011 8¢

b, "



